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  三、  从手性合成砌块Ⅰ出发，合成了重要中间体Ⅶ。然后经过Wittig
反应、Pd/C 催化氢化、Dess-Martin 氧化和进一步的 Wittig 反应合成了
化合物Ⅷ，从而为 Cladospolides A  Ⅸ的全合成奠定了基础。 
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                        Abstract 
 
   (2R,3R)-Dihydroxy-γ-butyrolactoneⅠ is an important C4 
chiral building block which has important application in the  
synthesis of natural products. On the other hand, chiral  
2-amino-3,4-dihyroxybutanoic acids Ⅲ and Ⅳ constitute the key 
structural feature of a large number of bioactive molecules in 
natural or synthetic products. 
   The aim of this thesis was to emplore new application of chiral 
C4 building block in synthesis of amino acids and natural compounds. 
The main results are listed as follows: 
  1.Oxidative cleavage of iso-VC Ⅱ with sodium carbonate、
hydrogen peroxide afforded important chiral building block Ⅰ. 









                  Ⅱ                       Ⅰ 
  2. Starting from the chiral building blockⅠ,the synthesis 
of (2R,3S)- and (2S,3S)- 2-amino-3,4-dihyroxybutanoic acids Ⅲ、
Ⅳ were explored and the protected form of (2R,3S)- and (2S,3S)- 
2-amino-3,4-dihyroxytanoic acids derivatives Ⅴ and Ⅵ have been 
synthesized. 







              Ⅲ                            Ⅳ 





















                   Ⅴ                          Ⅵ 
   3. Starting from the chiral building blockⅠ, through DIBAL-H 
reduction, Wittig reaction, catalytic hydrogenation on Pd/C, 
Dess-Martin oxidation and further Wittig reaction, a model 
compound Ⅷ has been prepared. These results have provided useful 
strategies for the development of an efficient route for the total 
synthesis of cladospolide A. 
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第一章   (2R,3R)-二羟基 -γ -丁内酯的合  
成及应用的文献回顾  
 





一   外消旋拆分法 
1934年，Glattfeld和 Forbrich通过交替使用手性试剂番木鳖碱和奎宁（图
1.1）对α,β-二羟基-γ-丁内酯的外消旋混合物进行拆分，得到了光学纯的(2R, 






















































1955年，Perlin 和 Brice用 D-葡萄糖进行降解也得到了光学纯的(2R, 3R)-


















三   异维生素 C合成法 
异维生素 C（异 VC）4 即维生素 C 的差向异构体，是一种食物防腐剂，
不仅廉价而且容易获得。 
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与异 VC反应，经过中间体 3得到化合物 4，再将化合物 4在水中回流以 30％




























1983年，Cohen等人 8-10对 Weidenhagen等人的以异 VC为原料的合成路













































































































































                         图 1.6 
 (2R,3R)-二羟基-γ-丁内酯 1与甲磺酰氯、吡啶在二氯甲烷中反应生成化
























慢反应底物（SRS’s），褪色三烯 LTC4, LTD4, LTE417-18；甘露糖的氮杂糖类似物，
甘露糖苷酶的抑制剂，抗肿瘤化合物（-）Swainsonine19; 角鲛油萜胆缁醇的抑
制剂 6,7-dideoxysqualestain H520;  树皮甲虫的集合信息素 endo-brevicomin 的
一对对映体 11；天然乙酰精宁 muricatacin 的差向异构体 epi-muricatacin12； 










  LTC4;  R1=NHCH2COOH, R2= COCH2CH2CH(NH2)COOH
  LTD4;  R1=NHCH2COOH, R2=H






































(+)-zaragozic acid C  
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